We investigate here the selective cytotoxicity of 3-Chloro-1,2-propanediol (3-MCPD) on HEK293 cells by analyzing the cell growth inhibition, morphological changes, intracellular reactive oxygen species (ROS) production, and DNA damage. We further demonstrate that 3-MCPD inhibits growth of cells and induces 8-Hydroxy-2'-deoxyguanosine (8-OH-dG) generation via ROS-mediated oxidative DNA damage in HEK293 cells. To provide a detection system, we fabricated a modified electrode with poly(3-acetylthiophene) (P3AT), for electrochemical detection of 8-OH-dG in oxidation-damaged cells. Using electropolymerization cyclic voltammetry (CV), we deposited 3-acetylthiophene (3-AT) on a glassy carbon electrode (GCE). The conducting polymer, P3AT, greatly enhances the peak current via dramatic electrocatalytic effect on the oxidation of 8-OH-dG. We further examined the effects of pre-concentration potential, time, scan rate, and pH value on voltammetric behavior and detection of 8-OH-dG. Under optimal conditions, the anodic peak currents of differential pulse voltammetry (DPV) maintain a linear relationship with 8-OH-dG concentration between 0.5-35 µM, with a correlative coefficient of 0.9963. We estimate the detection limit of 8-OH-dG to be 31.3 nM (S/N = 3). This proposed modified electrode demonstrates excellent reproducibility and stability, making it an ideal candidate for amperometric detection of 8-OH-dG. We performed detection on real cell samples with satisfactory results.
Introduction
materials include highly-conductive surfaces, a large number of reactive sites, 26 catalytic properties, pre-concentration ability, and surface-fouling prevention. 27 Likewise, poly(3-acetylthiophene) (P3AT) is an important conducting polymer with 28 excellent electrocatalytic effect on uric acid 27 and dopamine. Because adjusting 29 electrochemical parameters can control film thickness, permeation and 30 charge-transport characteristics, 28-30 electro-polymerization is a good approach to 31 polymer immobilization, and readily deposits P3AT onto a given electrode's surface. 32 We have found no reports concerning the determination of 8-OH-dG on a P3AT- 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 Analytical Methods Accepted Manuscript deoxyguanosine and acetonitrile from J&K Chemical. From Sigma (Aldrich, Spain), 51 we obtained 3-acetylthiophene and LiClO 4 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 injected a 1-µL aliquot of the sample solution, and maintained the column at 30℃.
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The flow rate of the mobile phase was 300 µL/min. We executed a gradient elution (A
80
[methanol] and B [0.1% formic acid in water]) on analytes from the column. The 81 gradient was 5% A from 0-0.5 min., 5-100% A from 0.5-7 min., 100% A from 7-9 82 min., 100-5% A from 9-9.5 min. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 162 We prepared the P3AT/GCE by electropolymerization using cyclic voltammetry. by the conducting P3AT polymer with a diffusion-controlled process on P3AT/GCE. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 Analytical Methods Accepted Manuscript degraded response for the entire series at the P3AT electrode, exhibiting a good 201 resistance to fouling in the presence of high concentrations of 8-OH-dG (Fig. 2D) 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 Furthermore, the 8-OH-dG anodic peak current increases gradually along with pH to 233 about 6.0, and then decreases with further pH increase (Fig. 4B) . Therefore, we chose 35 µM 8-OH-dG on P3AT/GCE using cyclic voltammetry in 0.1 M PBS at pH 6.0.
Fabrication and characterization of the P3AT modified electrode

238
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